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ABSTRACT : PROBLEM TO BE SOLVED: To provide a bearing steel applicable to bearing parts to be 
subjected to high pressure and requiring excellent wear resistance and capable of giving 
superior rolling fatigue characteristic by means of induction hardening. 



SOLUTION: This steel is a bearing steel for induction hardening, excellent in rolling fatigue 
characteristic, which has a composition consisting of, by weight ratio, 0.51-0.65% C, 
0.70-1 .60% Si, 1 .30-2.0% Mn, <0.025% P, <0.030% S, 0.50-1 .50% Ni, 0.10-0.50% Cr, 
<1 5ppm O, <30ppm Ti, and the balance Fe with impurity elements and is subjected to 
induction hardening of 900-1 ,100°C surface temp. Further, Mo can be added by <0.50% 
in order to improve rolling fatigue characteristic to a greater extent. 

COPYRIGHT: (Q1997.JPO 



BNSDOCID: < JP_ 409291 337 A_AJ_> 



THIS PAGE BLANK ( uspto) 



09) R#H4*Wt (J p > 



(12) 



& If 



(a) (ii)#sr-ai^w#^ 

#Hi±F9- 291337 

(43)i>BBB -sf^K 9 #0997)11^118 



(51)lnt.Cl. e 

C 2 2 C 38/00 

C 2 1 D 6/00 

C 2 2 C 38/58 



3 0 1 



F I 

C 2 2 C 38/00 

C 2 1 D 6/00 

C 2 2 C 38/58 



3 0 1 A 
K 



*Sit5fc m*.m<D&;2 FD 6 JO 





^¥8-129044 


(71) fc 


USA 000116655 












(22)UJBiB 


¥t£ 8^(1996)4/324 0 












(72) jf 












*»**«rtdiiyi 


W7y»ji#* mam 
















(72)1 






























(72)? 



























(54) ismvzwi mm&mAmw&m 



(57) [ Wv) ] 

mm: &vvi±^/&w^u mxf-mm&mmm 
*ixz> M&m&mwizm i . ismvtitL^tz xpx mx 

Mfilt(CL-CC:0. 51-0.65% . Si: 0.70 
—1.60S . Mii: 1.30 -2. OS. F':0. 025'^:J.T. S:0.030Si?Jl 
T. Ni:0.50 -1.50% . Cr:0.10 -0.50" . 5^(IU:15 
ppm W.T. Ti:% P f*iWT3r-£irU «ffl*«FcfttfT*Hil 
5afc*» k> \& ') . - 1 1 00 C t 4" h 

?^m-rz>wmt-rz vmb&h&z mir^mk km 
xmm-szm-ch h , a tz . fc$mm±z s <■■> i-zm-t a 

■/>#>tc . Ho &0.50S I-:J.T^)4i;l2at-#.iP L "C & R <, v. 



BNSDOCID: <JP_409291337A_J_> 




[IS*Jfll 1 ffiSlttCL"CC:0.51-0.(^% . Si: 0.70 
-1.00 Mn:1.30-2.00S . P:0.025°il , lT. S: 0.030% 
I ; - J.T , N i : 0 . 50 -1.503; . tr :0.10 — 0. 50% * t'H L , 
S^(CCl:15ppm Ti : SOppra^J.Tirlr^r L . £S3fWF<? 

5:VTpE^7C*7;-' 6 f& ») . .«iBiSlg//900 - 1 100 C v 

Umm2) ffi£J±(CLTC:0.51-0.65% . Si: 0.70 
-1.60S . Mn: 1.30—2.0%, l>:0.025%l;J.T\ S: 0.030%!^. 
T\ Ni:0.50 -1.50% . Cr:0.10 -0.50S tMo:0. 50°il?I 
TSr^-WL . St tcO : 1 5ppm tlT . T i : 30ppm£JlT & 

-1 lOOX: t ^ a a Jilift^A 2- Jt-f ^tr t -r & . 
• [000 1] 

c^wa-tssffi-a-if] tin mm&omm 

[0002] 

Six, KJg-fSaPiHifc SilKtcgi&lYcTOg-C'ffiffl Six 
cte*J; 0 -ti7«f)Jf£^tt^)f*i±^3;<** tit 

[0003]!/;, WSSPiHitiiffiffl't'^Jatttwi: -oT 
K^fSffillS >^&-.£WAt>S, ffe'Xvtit 
[00 04] t>9>l^//t, SKti-f^WiJitcSt^fS 

i v>®&iztev>x i t* 

UflSlffifc&D. Stic, »a5 n n oT(i<^i:-9--2.^7. 

t if . tffi a x h *>_LJbWmt t i tt- 1 v., 

[0005] ZitizKl . sJ5JiStlA(i^S(-mntmiT- 

RiiraHuasA^tt-c* o . MA^is&MAcit^ 

/S *• isito S «! >: £ & , |5j— l^ffl (c &> i, >T fS S "C 
* &&&-m<7MM¥fc< . < X £>£LM*|6l 

.kcnfcuhiz &-&1tm<?mil\\RW$'% < X -tit b^-) f iji 

[00 06] lAtc7)4 '3(c^raiS^A(c(i^<i7.)fi|.^i 



( 2 ) #1)^9-2 9 1 3 3 a 

f$ffl-t o ifc^SHia (•- ( i J ISi7)S53C.^S53Cc7)MriS; *• r=j^^- 
0 . 5C-0 . 25S i -1 . 5Mii-0 . 2Cr fit Si XT v >^ ,. 

[ o o 07]^:, mmimamxtzmmmffij-M-ttt ■ 

^fflE62-96647#ft 5 ir ^i^lJHTfi-Sl 077 #£• fc7/MS 
SiXT^S., 
[ 0 0 0 S ] 

0 . 5C-0 . 25S i-1.5Mn-0. 2Cr ^(i , Mffli&MK C J: D HE 
55S SrHv 700SKfc+*4-®S$:#Sii:^t'&4^ 

t (4 . ffcisoi— r- A 1 h em l v mx s u 

[ 0 0 0 9 ] ^Hr1B^2-%647-§-(-C§^SiX7t:l«ttS 

h Mfmx®* tov >T(4f¥riiB(ct^Six. 1a!*«HcJt 
^^ix^JIg^t t ix § .2 1 imTji Zixx^h if' . teas 
(-C '> V >T ( 4 fsf ^ #r» S iXX V ^ ^ •> 

[ooio] #fiflT6-sio77 m,zm^ziifz&m 
g&mimKmmt. wzmt ix^mmimm^sza 
ttzixtzmxi&K , i%mmm±$:m%ix\>&tzMz 
$mmt l T^«sv^s//t#tix^i-^^i' u t) o . 
w%®&t ix mm ifzmz3-—*f~c7.mi K^mzm 
j£x* $ h md-dmmm>&.im t ix% ^t\^> mm*t> 

[ooin mffl&x*mm%M±ftwm^mmm* * 
n h <?> izM-mwfe i h h . -a x 4-./i - . ^ASffi 

V •> o XjHrffo h , d ^)7^ii6«J5IiS^Affl^itt^ t'fflii 
-C'^^iiffl^W^ixTo^*i. KSHlSSttKRIL . 
— r-WSS Lx «r SSIg.t'* ^» ar#liSM7,ffl!ffl]^(-C 

putn +ftizmtzitx\,^v*7)i)m.®.x'$>2> . - 
ii?smA. mmkJMxmm^mzmxtzmti 

X #^4-349 ^ . mWW-A-\®25-$^mim^i\X t ^ 

(4^< . * tz-&mm&x Ltzm&izmxtzmsm&v) 
n h ix h m ommm <mnxx^ ^ ,. 

[0012] -^WMl±Z(7)X ?&ffi&&m??&ti#>l- 

i&.*tit:i,<7)X'& t ) . 'c?mMt-?&tz7yii, w;mi& 

[0013] 

S53CX«S53C+Mii tMSW > ffl£X'fo->X t> . Si^DttlS^ 
i: o: S i^tllft 2 IS ,t T ^ffii^p L . t^oN i t R 
o#(c^.«n L /:^(cfo i >t . mxtzmM^^n tix 



BNSDOCID: <JP_409291337A_J_> 



( 3) 



4Siaff9- 2 9 1 3 37 



h z > £ jltt; LA 4, ox\h h ... &tz % su n i ^g-^-^n 

[0014] $ mr2'SK(ft<7.)± o (cl^vCK^E.tJ 

£*>tc Ti , o 2:»JiKML-C, Ti£, miW>%1t&Vi 
£ ffls« L T l » & , -c^i* , *MaWBjftK X ') 8$ l> Vi 

itCLTC:0.51--0.65% . Si :0.70 —1.60% , Mn:1.30 
-2.0%, P:0.025%WT. S:O.O3O%0.T, Ni :0.50 -1-50 
% . Cr:0.10 -0. 50% Sr^U S'^(C, Ci:15ppm 0. 
T. Ti:30pi>miaT2:#*"L, ^'j&^eZUPRftftTESA* 
<Vg£ 1 A *ffi^K» ; 900 —110CrC£ £ & XHttttA SrJI 

■tz t ZPfWit-th i>wx'h ») . tes^iM- s 

[0016] »:{c*^BB«eiftS^e(cfiH-LA:Sra^ 

[0017] C:0.51~-0.b5% 

5f{£rW#L. 4£Atr b<?MMtts:& 7x5^ btf>£jj£ 

& . i a l . (c&w $ t ttM*i&(% 

^"•2> TOfoFi* < & £ <?>T . ±|5R£0.65% i: LA» M 

si|fLi>tj±^.)ii*/^6!5(: o±Res-o.6osc-rs «r 

[00 1 S] Si: 0.70 — 1 .60% 

m±X-L0.3<%, k%-.>X^2>. 'tixlzni. *$>mx 
(i. eiM5*tt£ iSS#> •& (cSi *rl3^g(c^-W^S*S 
x.xmn-r&i.WX'h*). TPfiirO.70% bltz, IfrL 

&a>a . ■$,$.£-ttZitx ^w&tfim ix i. to 

n X'tc < . ¥- L < flPltt^'f&Ti- 6 - ±IS S 1 • 60S 

> LA, 

[00 19] Hn:1.30 -2.00% 

a-filff^-S.^^l-^r^S 1 1 Hz, 7 x 

&7tmx-&&* mmh&z+fiizWrfjfzv-Aztt. i.m 
v)±£%* h z tMmx-fo h , l & i h . ^ sic 
m\& & t mrnn^nmHikf i . &mj±&tm i < 
ttuz. mmzmmmm ±i^< % o . m& >■> 

*:Vm-?htzih, ±PP<2r2.00% tltz, X L<t± 
±BRSr 1-702 fc-f a<?:)#.fc^. 



[ 0 0 2 0] l':0.025°a s n r 

tf&mx-fo 0 - ±IK*0.025S> 
[002 1 ] S:0.030:SJ.;JIT 

s mntm-kix . M&m&x'm>x'%Mm^ ^ 

<7)±M 0 . 030°i t L , 3r*A HnS ^f^*^r*>:L - 
«t Daff^!|f;t)J^tt^^Sf-M>(c{.i. ±R6*0.010%.h 

[0022] Ni:0.50 — 1 . 50% 

NitASi^RtlHz. ^AfflHs*33ifl:L . tefM?Jtt*K-» 
■f 6 'M%k%-%-t&ti*b. *?tmz Htftt *^7cS 
■C'S>&, ifc. UTi^i L- Si SSJotc J: -6 t 

{■zx-.,x-k* <m>iti9tft&im?&zbtfX'Zz>« nt 

-■>X. mHto&&n&tz»b£. ft(£t'i,0.50% ^*$i± 
i><r>k L tz> tztZL ^SK^^-^S i: . Huie^S 
A^Sfai- S h 1 1 ' . x h ffi-C^f IJ t % h <7.)T- , ±W< 
5:1.50X4: LA:, 
[002 3] Cr:0.10 -0.50% 

Cr«. S^iJgM7JCj; -r>T*^®5SSS:#€.7t:^(c® 
ma&&7tmX'$>9 . 0.10% l^LhO^Wj&^-C* ^ . 

gtft^r ±js l . ^mfiswiifftT^ z>m>mm%xmzzo) 

<{iJLRS*:0.30% b-t&W&VK 
[0024] Ti:30ppiaiU.T 

mmw^miBb i x-t^tm km^txmim^ 

BtiLL\ ZixMWPizi^aylx^b &~>Xftfc?i>. 
[00 2 5 ] 0:l!3ppm i;J.T 

&£i&TZ-£2>%fflkH:h« Mot. igKUS^ttSrfiffi 
mT-5.*.?6^T1i:^W±K'rl5pi»iii (cffiSiJ LA, 
[0026 ] Mo: 0.505; WF 

Mo«Si i:Ni!7^g ^^iP(CjPi-r>^JU^-S Z b itX 0 . «S 
^tt^|t]±*-frl> Z b S . ffi L . Mo>^iP(C i h 

mvk*+ft\z%ht3biz\z. 0.05% 0Ji^-#s ti-sch 



BNSDOCID: <JP_409291337A_J_> 



f 



( 4 ) 



Wffi¥9- 2 9 13 3 



Tomtit, fr-M* t> iznm § i-i ^» nok ftwmwfsi?) 



-C\ *3>:tnStf>_LKR$r0.50£ i 
30% >^r&;9//j7ii .... 

[00 27] iaJSjifi^/J^^j.^iiniaig : 900 — 1 loo-c 

iti'^^^7^H?f <7)V<nnasi»^f >tik $-900 x;t i-^xi. 90 

Z>tzHt>X'hZ>, *±£ I <{i.^ffij^«^TIK*'950 rtt 



§ *ttu!i«<fe t - _LH£ 1 100C t l-tz 

a i < n±m & 1 o50'c t -r 4 & i > ... 

[0028] 

> #jt ix . mmmiz 1 9 , a 1 k 

[ 0 0 2 9] 

[an 



1* :» 


m 

T J 


fb 3* & # (Sfi? 




C 


Si 


Mn 


P 


S 


Cu 


Ni 


Cr 


•( Mo J 


0 


Ti 


35 1 WM 


A 


0.53 


0.79 


1.48 


0.012 


0.009 


0.07 


0.51 


0.30 


0.01 


12 


21 


B 


0.57 


1.51 


1.82 


0.019 


0.013 


0.07 


0.02 


0.26 


0.01 


10 


19 


C 


0.63 


L35 


1.56 


0.018 


0.005 


0. 10 


0.70 


0.22 


0.01 


10 


18 


D 


0.60 


1. 12 


1.39 


0.021 


0.006 


0.09 


1.25 


0.39 


0.01 


7 


20 


E 


0.55 


1.20 


1.77 


0.015 


0.008 


0.09 


1.41 


0.43 


a 01 


9 


22 


F 


0.60 


0.95 


1.53 


0.018 


0.024 


0.11 


1.11 


0.20 


0.01 


11 


24 




G 


0.58 


1.04 


1.68 


C.020 . 


0.007 


0.09 


1.02 


0. 181 


.0.28^ 


8 


18 






)0.56 


0.83 


1.44 


0.018 


0.009 


0.08 


0.87 


0. 24( 


0.41" 


)8 


19 


c 


I 


0.70 


0.98 


1.60 


0.017 


0.008 


0.10 


0.91 


0.25 


a 01 


10 


21 


If 


|0.46 


0.83 


1.47 


0.020 


0.012 


0.10 


0.96 


0. 21 ( 


aijT 


)10 


19 




0.56 


0.51 


1.71 


0.022 


0.010 


0.08 


0.80 


0. 30 


a 02 


9 


22 


L 


0.59 


1. 19 


1.38 


0.018 


0.009 


0.09 


0. 24 


0. 19 


0.01 


11 


19 


M 


0.60 


0.86 


1.53 


0.016 


0.034 


0.11 


1.10 


0.28 


a 01 


13 


24 


N 


0.51 


0.85 


0.92 


0.019 


0.012 


0.10 


0.87 


0. 21 


0.01 


12 


19 


0 


0.59 


0.91 


1.45 


0. 033 


0.019 


0.11 


0.7fi 


0. 18 


0.01 


11 


18 


P 


0.57 


1.10 


1.55 


C.020 


0.011 


0.09 


1.03 


0.25 


0.02 


19 


38 


Q 


0.38 


0.72 


1.01 


0.018 


0.009 


0.10 


0.05 


0. 35 


a 01 


18 


35 




R 


0.53 


0.26 


0;72 


0.021 


0.020 


0.03 


0. 01 


0.08 


a 01 


15 


26 


S jo. 53 


0.28 


1.50 


0.019 


0.019 


0.02 


0.02 


0.20 


a 01 


12 


20 



[oo sol .#1 iz&\, >r . A-^vimi^mmx-h 
9 . A-FipHisiiiww. c. Hmnm2?twizm%-? 
&mmmx'$>& , 1 -qmu ^ ^mfr<r)®.ft&*?iwx' 

M.fE-tZ>3m*9Ht.X ^ >z>timix**>z>.. itc. r . s 

ffll±m$mXfo h S53(:&t/S53C?)Mn £i?gfi L tzMX fo 

[0031] ztiK'&mmiiz-o^x . Wimnmx^ 

a x v . x v x h m$mm$smfowk & mm 1 ti & 
a . mm® $ mm t.x? x 1- smmm**i/mt . m 
rmimiz'-A >-c nmm%xw$ximmfi7jm mz 
150 v.(,zT-i?tL x c umtm-tz t iz± 9 mim itztm 



*zm<<>x mm 1 tz , wtc^mi^ic^ \, ^x mm? 

[0032] mmx\b& siuov^tim 
izx&tmztf-otzoii.. nmno/mm (^'L4mm 
Amomm. wzntt) tm^mx W'twsix-m?. 
miffctzc 9 mmm > tv> 0 bmm </^ti > iz * & nmmm 

[0033] < 1 ) &mmijjfi(vmm3t# 
*jt"wm. wm&±vmmm>£x<7rtmttiz^ 
x. sio 'cizmp^L. ■a-raaffiSrisKfLJta. sio -60 
0 r.ix**-3o-c/hr mmx-mtiiL. %<?>t%m$i-&t 



BNSDOCID: <JP_409291337A_J_> 



4 if 



( 5 ) ftffi¥9 2 9 1 3 3 7 



fi-£"C ' 5 •<-> 1* i £«i ^ x 5 -i V + ' <<— y i I- <7) i- .-f 
[0034] ( 2 ) OTifc&A&f* 

w^^{iiookHzT'firr.^))as(c i omur*re« 

U PJMfCSttrLA:, 

[00 3 5] ( 3 ) ^PJft^at<OiiiZ;fr& 

§ »'> iz Mm * fwMSff's t . ffi W&fflSSS * tTfiCi: ic J: -.> 

< . tttth£>K£ L £ £> Sr OT'tt L ^ , 
[00 36] (4 ) 8l*iffi|l£&tt 
-&®akmj&<r>3kM®*lt. 'MA-flm^O. 5mm ^(2S 

[0037] ( 5 ) mm^Mm. 
le* T-i^isiiS'K a , & t l *• lute l tzm , m-n 5200 

N/mra- t t£hXy7, 1-Rffi'S: ft^f $£1*^^5*11 
SrffSrofc. f6 2{cstK^Sr^-r, #«M$lw(ciOtt 

ilShmmziMl ( b s ■■/ * >'/' ) t & 4 x-mmmt 

2r ii?g l . z rnomv-T - ? i. *) mt-tm io% 
%mm&m!i (l 10 > ^feSd^w^t l*:. 
[ 0 0 3 s ] i:i±M.m i.tzumx^^tzwmm m 3 

ifl&iSIE&^S&SL*:*!* £icf#^x65fifr£ 1 b Ifz 
W^mtiVcX^ Ltz 

[0039] 

l fi2 ] 





vi^jil 0 


S3 £* 


3/8^ Wx3fli 


lsHif;» 


1 0 0 0 r pm (I500cpm) 



[ 0 0 4 0 ] 
[*3] 





IK: 
•» 

Na 


34 

—71 


CC) 




(HRC) 


merit 

(L,J 




1 


A 


980 


O 


CI. 5 


12.0 




2 


D 


1060 


O 


61.6 


16.2 




3 


c 


940 


O 


62. 0 


20.4 


4 


D 


1050 


O 


61.2 


25.1 




5 


E 


1030 


O 


61.8 


15.9 




6 


F 


1000 


O 


61.0 


15.3 




7 


G 


990 


O 


61.9 


27.7 


8 


H 


1020 


O 


62.0 


27.9 




9 


I 


1030 


X 


— 


— 




10 


J 


980 


0 


59.0 


0.8 




11 


K 


970 


0 


61.8 


8.0 




12 


L 


970 


0 


61.8 


3.5 




13 


M 


990 


0 


61.2 


2.4 




14 


N 


1000 


0 


61.3 


7.5 




15 


O 


1010 


0 


61.6 


4.3 


16 


P 


1030 


0 


61.6 


1.8 




17 


Q 


1000 


0 


54.0 


0.8 




18 


G 


850 


0 


59.7 


7.8 




IS 


G 


1140 


X 








20 


R 


1000 


0 


61.3 


0.7 




21 


S 


1000 


0 


61.5 


1.0 




22 


s 


850 


0 


61.3 


0.6 



[0 04 1 ] H3fr^tyt>fj>% X o (c. strnm r mm 
No. 9) (it: •MrtbWftvvtob. i&mtUf>m£l. m-ftW> 

mtfx'$%fr'.>tz hox-fo 0 , itm»j (MSfcNo.io)ii 

fflK^ L (iSSfcNo. 11,12) iiSi. mSlimen^iufr— 

fjfm i vz s u n i c?>w$m\\ (c j; ^. mw< &+mz.n 

^ix-f. i^T'ib 0 . ItlJfflM (SCSI 

No.l3)(iS t-W^'S^/t^. Mnm^co^.b'k^ 

itKfflN (litSiNo. 14) ti, Nb.^W/ffil ■ 

I0 04 2];W:, MMP. Q (IWo.16.17) (i, 
m.^hlf-^^WM. QiHiiTi. 0 a^ir^fclcilll 



< JP_409291 337A_J_> 



( 6 ) -tfREFPO- 2 9 1 3 3 7 



[004 3] ±tz. mmo. 18. 19ti. fi!t^iEll//''*^BJ] 
»££1±* ; ffiT ... ■_ tut , »<£4& 7^) J: 

izmmmimx'ii. . *a£#&v > t mmtf+mzwimit 

-T . m. Kittys, t o tz tz #> t it 5e $ *«. £ , -#No . ] 
[0 0 44] ttz, tm^o.20/2Umm®XfoZS53(:T£ 

ixs53c+Mn mmt &&fm.t$t?^ i Ki>?)X*hhir\ mi- 

<&titff&& l>(?)~Zh& , 3rfe. S53C+Mn Jg4W(S$|) 

1<AZ£Z> m-fc^<om& £ H5K -5. fctfXCtT '-> fzW&Uo. 22 
It . 1SJ3«&£: im% 0 to&m&m&^tz*) . 85 

«-c$= wjk m Kmmtz&mw&?. ifzm^zn^m 



.•t ->xm$ &mmkt*ft®cr)miim?.mz£ & i>c?y c m 

[ o 045] w±m?Ritzymmztti . *<mmztm 
■t & m$to . i -8 fi . is>mmkx iz £ x mm i 

~?Z>Z . HRC 61 .OtJLt^W^^h I X+h^n 

mm * sw# '->ti . mm-m± i i < &ti 
itcMzmmtt ixmmitzmm^o.i.&xa. mzut 

[0046] 

%-mzm\tz&m%iffi.?.m$mmi± . s 
mmw&ft-zmfe* &zttz±-..x. m&m > mm 

<7>»Ym.xfo?^mm.m%h i m\xvxha)x\ mmit 
tt* o . *tuk mmi-zmmnwiim-itizn i x i>* 



BNSDOCID: <JP_409291337A J_> 



